Requirements for ribosomal protein S1 for translation initiation of mRNAs with and without a 5' leader sequence.
It has previously been proposed that Escherichia coli ribosomal protein S1 is required for the translation of highly structured mRNAs. In this study, we have examined the influence of structural features at or near the start codon of different mRNAs. The requirement for ribosomal protein S1 for translation initiation was determined when (i) the ribosome-binding site (RBS) was either preceded by a 5' non-translated leader sequence; (ii) the RBS was located 5' proximal to a mRNA start codon; and (iii) the start codon was the 5' terminal codon as exemplified by leaderless mRNAs. In vitro translation studies revealed that the leaderless lambda cl mRNA is translated with Bacillus stearothermophilusribosomes, naturally lacking a ribosomal protein S1 homologue, whereas ompA mRNA containing a 5' leader is not. These studies have been verified by toeprinting with E. coli ribosomes depleted for S1. We have shown that S1 is required for ternary complex formation on ompA mRNA but not for leaderless mRNAs or for mRNAs in which the RBS is close to the 5' end.